REMARKS 



The above-referenced Office Action has been carefully reviewed and 
reconsideration thereof is respectfully requested. 

The election made with traverse to prosecute Claims 12-28 in the present 
application is hereby affirmed. However, it is believed that the requirement is 
improper and should be withdrawn. All claims in the application are closely 
related and should be examined together for reasons of efficiency and economy. 

The Examiner has objected to the drawing figures and has requested that a 
proposed correction be submitted in reply to this Office Action. It is noted that 
the application was filed with informal drawings. A proposed correction would 
consist of submitting formal drawings. It is respectfully requested that 
submission of formal drawings be deferred until a Notice of Allowance is issued 
in the application. 

The disclosure has been objected to because certain information is missing 
on page 2 thereof. The missing information is still not available, but will be 
inserted when it does become available. 

Claims 12-28 have been rejected under 35 USC 1 12, first paragraph, as 
containing subject matter which was not described in the Specification in such a 
way as to enable one skilled in the art to make and/or use the invention. Claims 
12-28 have been rejected under 35 USC 112, first paragraph, as containing subject 
matter which was not described in the Specification in such a way as to 
reasonably convey to one skilled in the art that the inventor, at the time the 
application was filed, had possession of the claimed invention. Claims 12-28 
have been rejected under 35 USC 1 12, second paragraph, as being indefinite. 
Claims 12-28 have been rejected under 35 USC 1 12 as being vague and 
indefinite. Claims 12-28 have been rejected under 35 USC 1 12, second 



paragraph, as being incomplete. Applicant respectfully traverses these grounds of 
rejection. Since a common thread weaves through most of the grounds of 
rejection, they are addressed together below. 

It is noted, first, that the same descriptive content was used in a 
$ 1,000,000.°° SBIR Grant that was filed with NIH. There haven't been any 
similar questions resulting from that filing. Further details can be provided, if 
necessary. 

The Examiner indicates (page 5); "The specification does not enable the 
making of the apparatus for performing a reagent protocol using polymerase 
chain reaction with undefined size of reagent wells". It is assumed by this that he 
is referring to the description portion of the application (pages 9 through 21). The 
patent application describes an apparatus and method of using that apparatus for 
doing PCR. The actual PCR protocol is a function of the individual using the 
apparatus. The application is not trying to teach PCR protocols. They are well 
defined in the industry and modified as necessary by the researcher using the 
apparatus. The apparatus is a novel design to meet the generic requirements of 
PCR protocols. 

In the basic sense, the PCR protocol requires the addition of prescribed 
reagents such as DNA, forward and reverse primers, and master mix, in set 
amounts. These reagents are then temperature cycled through denaturing, 
annealing, and extension temperatures to achieve the amplification desired for the 
protocol. This process is well detailed in the academic literature. True, there may 
be some experimenting with the parameters of the PCR protocol to achieve the 
desired end result. That however does not mean experimentation with the 
apparatus of the invention. The apparatus of the invention provides the means to 
the practitioner to change and control the parameters for the specific protocol 
being developed. 

The Examiner also makes an issue of the undefined size of reagent wells. 
The size and spacing of the reagent wells is also a function of the specific 
protocol for which the apparatus of the present invention is being used. In the 
Biotechnology field of work, the defacto standard is the microplate. As is well 



V f known in the art, this can be, for example, in the 96-, 384-, or 1536-well format. 
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, \ JU The 96-well format is an 8 x 1 2 matrix on 9mm centers. The brim volume of the 
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y ^ well is 300nL to 350|iL. The 384-well format is a 16 x 24 matrix on 4.5mm 

, centers. The brim volume is 80|iL to lOOjaL. The 1536 format is 32 x 48 on 

2.25mm centers. The brim well volume is IOjxL, 

Today, virtually all high volume, PCR work is accomplished in the 96- or 
the 384-well format. The carrier tape described in the present application can also 
be provided in various formats, depending on the application requirements. For 
that reason, the claims of the application do not cover the well pattern. However, 
the description does describe a pattern of a 16 x 24 array on 4.5mm centers with a 
well volume of IOjiL (page 9 and Fig. 1). 

It is not clear why the Examiner feels the reagent wells are undefined. 
The description gives a specific example, but other patterns could be used 
depending upon the specific application. 

The Examiner makes an issue that (page 5) "The specification does not set 
forth any software by which such an apparatus is to be operational, ..." The 
reason for this is that the use of software is only one way to operate the line. By 
no means is it a requirement. The Specification details the functions of each 
station and how they fit into the workflow diagram. Fig, 2 and Fig. 3 show the 
schematic flow diagram. 

As a case in point, consider the main drive methods. By definition, this 
must be an indexing drive that moves the carrier tape from one processing station 
to the next. This is common production line technology. This indexing drive can 
be a purely mechanical motion. It can be derived by commercial components, 
such as Geneva motions or walking beam motions. The entire system could be 
controlled with straight, forward relay logic. However today a PLC (Programmed 
Logic Controller) would be used. 

There is no doubt a software system could be used. Stepper motors or 
servomotors could be used for the indexing motion. However, this again is 
simply an option that is open to any individual designing the line based on the 
novel concepts of a sprocket driven carrier tape disclosed in this patent 



application. The flow diagram (Fig. 2 and Fig. 3) plus the description, describes 
the sequence and functions required. 

The unique and novel concept this patent application teaches is that of a 
sprocket driven carrier tape with self contained reagent wells, that are 
automatically indexed between processing stations to achieve a defined purpose, 
such as a PCR reaction or other biological assays. The methods of process 
control are many and well established to anyone who would practice the art. 

In the prototype system that is being built according to the invention, the 
indexing will be a walking beam type of drive, using air cylinders controlled by 
solenoid valves. There will be a simple logic sequence controlling the solenoid 
valve. This is a low cost, simple drive system. On a larger production line, a 
mechanical cam driven walking beam could be used to drive to achieve the 
desired motion. 

The Examiner makes the statement (page 5), "Note that the specification 
does not provide adequate guidance to teach how to perform the polymerase 
chain reaction such as how to loading and unloading of the machine and how to 
set up a program erf a polymerase chain reaction. " It is not the intent of this 
patent to teach PCR. That is well covered, for example, in the basic patents 
issued to Kary Mullis, ET. (US Patent Nos. 4,683,195; 4,683,202; 4,965,188; and 
5,075,216). The information is also contained in many academic textbooks. The 
intent of this patent application is to describe a novel and unique apparatus and 
method of using the apparatus to perform PCR type protocols. 

The multiple well pipettors described in this application are in common 
use within the field of art. They are described in detail in US Patents Nos, 
5,736,105 and 5,598,343 and are well known by those having ordinary skill in the 
art. Therefore, the details of their operation are not reiterated in the present 
application. As for loading and unloading the machine, it's not clear what 
additional information the Examiner is requesting. From the description, it is 
obvious that an empty roll of carrier tape is placed on the unwind stand. Reagents 
are added to the wells in the carrier tape by the multiple well pipettors. These 



devices are in common use in PCR and other biological protocols. They would be 
set up to add the specific reagents called for by the desired protocol. 

On page 7, of the Office Action, the Examiner indicates the following: 
"Note that these undue experimentations will include but not limit to: (I) redesign 
a reagent well with a size which fit the protocol of polymerase chain reaction; (2) 
set forth a software by which such an apparatus is to be operational; (3) how to 
loading and unloading of the machine and how to set up a program of a 
polymerase chain reaction. These undue experimentations would require several 
years to complete. " 

In regard to (1) above, the practitioner does not need to redesign a reagent 
well. The protocol volumes are simply matched to the well size available. Many 
PCR reactions are run in 96-well format, others in 384-well format. Marshfield 
Clinic operates the NIH Genotyping Facility for NIH. They do 6 million 
genotypes a year. They are currently done at the l\xL to 2|iL levels in a 96 well 
format. That could just as easily be done on the apparatus proposed by this 
application at a saving in time and labor and with a much greater throughput. 
They are currently waiting for the completion of the prototype system. 

In regard to (2) above, the point the Examiner makes on software was 
addressed before. Complex software is neither required or desired. Like all 
automated systems, this apparatus will have a logic control system. To be of use 
it must be easily understood by the end user. The logic system that is used could 
be one of many. It is fully covered by existing art. It would not be novel and 
unique and this is not part of this invention. 

In regard to point (3), it is assumed the Examiner means loading the 
various reagents and supplies on the line. Since the protocols remain the same, 
there is no learning curve involved. The only difference is that the same devices 
are being used in a unique and novel manner to provide a higher level of 
throughput with a reduction in the cost of reagents and consumables. 
Presence or Absence of Working Examples 



The inventor has three (3) years of work and development into the present 
invention. Specific working examples of the specific elements are the basis of 
the descriptive write-up. 
The State of The Prior Art 

It is agreed that the apparatus described by this invention is a novel and 
undeveloped area of the art. That is why this application is being submitted. 
Relative Skill of Those hi the Art 

Again, the Examiner seems to believe that the present application is 
teaching PCR. That is covered by other patents. It is agreed that someone using 
PCR has a purpose in mind, and that individual needs to be skilled in the use and 
functions of PCR in various areas of scientific discovery. However, the 
individual using an automated processing line, to process in excess of 6 million 
genotypes annually, does not require a Ph.D degree. He or she is simply a 
technician trained to operate a specific piece of apparatus. 
The Predictability or Unpredictability of the Art 

Again, the Examiner is confusing the operation of a novel mechanical 
processing line with the uncertainty of scientific discovery in the areas of 
unknown science. 
The Breadth of the Claims 

It is respectfully submitted that the Examiner is very narrow sighted in the 
assumption that everything must be computer controlled. In practice, the opposite 
is desired. Reliability and simplicity go hand in hand. A temperature controlled 
thermocycling system is well defined. As before, in simplest terms this can be 
accomplished with relay logic. The cost and complexity of a computer controlled 
system is not cost justified. 

In paragraph 7, the Examiner again seems to feel that a complex computer 
controlled system is required. That is not the case. The description of operation 
we have provided details the logic of the systems operation. That is the part that 
is unique and novel, which is the basis for this application. How the logic is 
executed is the option of the system designer. To any one involved in the art, not 
even skilled, there are a number of options; relay logic, hardwired logic circuits, 



PLC (Programmed Logic Controller), or a simple I/O map on a computer 
controlled system. These are not novel and this application does not propose to 
select one over the other. 

In regard to Paragraphs 8 and 9 of the Office Action, a detailed sequence 
of operation is covered in the Specification. A schematic flow diagram is 
presented along with a detailed description of the operation of each section and its 
importance to the overall operation. 

In regard to Paragraph 10, it pointed out that the processing line is 
continuous. Whatever means are chosen by the designer to index the carrier tape, 
it will not only move the carrier tape through the reagent addition steps but 
concurrently through the temperature cycling steps inherent in a PCR reaction. 
The term "means" is used as a generic term to cover any of the many indexing 
methods that may be used. 

The term "thermoplastic" and its use in these claims are hardly indefinite. 
Thermoplastic web refers to those plastic materials that can be formed with heat 
and when the heat is removed will remain dimensionally stable. There is a wide 
variety of well known thermoplastic materials from which the carrier tape can be 
formed depending on the application. For chemical resistance, polypropylene 
would be used. For applications requiring clarity, polycarbonate may be the 
choice. Polyester resins offer another choice. These choices and the logic for 
their use are detailed on page 10 of the Specification. 

The term "single and multiple well pipettor" is well known to anyone in 
this field. The details are further taught by US Patents Nos. 5,736,105 and 
5,598,343. They are common units that are in commercial use from several 
sources. 

The term "specific time controlled period" is not defined by this invention. 
This invention provides the mean to control the specific times required by the 
protocol using this invention. It is respectfully submitted that the Examiner is 
again mixing the apparatus with the use for which the apparatus is designed. 



The omission of a "computer temperature controlled system" is only in the 
Examiners' view of how he would control the system. It is not an omission on the 
part of this application. 

It is further noted that the Hansen et al. patent cited by the Examiner 
appears to have about the same degree of disclosure as the present application. 

In view of the above remarks, it is believed that the claims in the 
application, Claims 1-28, are allowable and early action in that regard is 
respectfully requested. 

Should any questions remain as to the allowability of the claims or should 
the Examiner have any suggestions with respect thereto, the undersigned would 
be grateful for the privilege of a telephone conference with the Examiner. 

Date: July 26, 2000. Respectfully submitted, 
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